Drawing on literature from environmental psychology and urban planning, this study evaluates the relationships between environmental satisfaction, residential satisfaction, and place attachment in the context of both rural and urban areas in China. A field survey was carried out with 490 valid questionnaires collected in rural areas and 420 from urban areas in China. Partial least squares path modeling was applied for testing the relationships between the three main constructs.
Introduction
Residential satisfaction has long been a topic of great interest in environmental psychology [1] [2] [3] . It is defined as an attitude reflecting the fulfillment of residents living in a specific place in relation to their needs, expectations, and objectives [4, 5] . A substantial amount of research has investigated the antecedents and consequences of residential satisfaction [3, 4] . With respect to factors that influence residential satisfaction, the majority of research has focused on objective and subjective attributes of the residential environment as well as on the personal characteristics of residents [3, 6, 7] . Residential satisfaction has also been shown to be a critical predictor of cognitive, affective, and behavioral characteristics of the residents, including such aspects as life satisfaction [3] , neighborhood attachment [8, 9] , mental/human wellbeing [10] , and residential mobility [11] .
A related attitude in the literature on environmental psychology is environmental satisfaction, which is defined as contentment with local environmental conditions and government environmental policies [12] . Both environmental satisfaction and residential satisfaction are influenced by characteristics of the environment (e.g., environmental quality [13] and are predictors of individuals' cognitive, affective, and behavioral characteristics, such as mental health, human comfort, and place attachment (e.g., [14] ). Place attachment is comprehended as "a positive connection or bond between a person and a particular place" [15, 16] . However, despite the extensive research on residential and environmental satisfaction, there is a dearth of research investigating their relationship. Nevertheless, understanding the resident-place relationship from an individual, environmental, and socially sustainable point of view is critical for urban planning and development.
Investigations of how long-term resident-place relationships are constructed can provide great insights for researchers and policymakers, especially in developing countries characterized by rapid urbanization and severe environmental problems. For instance, China's urbanization rate increased from 30% in 1985-2013 [17] to 56 .1% in 2015 [18] , and is expected to reach over 70% by 2050 [18] . Rapid urbanization and industrialization have had negative environmental consequences [19] such as significant haze pollution [20] . Furthermore, urbanization has led to demographic changes in both urban and rural areas of China [21] , resulting in particular phenomena such as the "elderly village" [17] in which younger people have migrated from rural villages to urban centers. Thus, in order to best formulate effective policies in urban and rural planning it is important to understand residents' attitudes and behavior toward both the environment and their domicile under these changing circumstances.
This study investigated the relationship between environmental satisfaction, residential satisfaction, and place attachment in rural and urban areas of China. A second-order structural model was proposed to capture the complexity in the paths between 13 latent variables and three second-order constructs. This model was tested using survey data on a sample of 904 residents in China (420 from urban areas and 484 from rural areas). The research contributes to the relevant literature in three ways. First, it enriches the understanding of how environmental satisfaction influences residential attitude and behaviors in the relationship between people and place. Second, it extends prior research on the factors that influence residential satisfaction by considering satisfaction with the local environment and government environmental policies. Third, the comparison of psychological relationships in rural and urban areas provides another perspective through which to investigate how residential psychology is affected by environmental differences [22, 23] .
Theoretical Frameworks

Residential Satisfaction
Residential satisfaction is a topic of great interest in geography, psychology, and urban planning studies [1, 2, 4, 24, 25] . Among the immense number of studies of residential satisfaction, some have analyzed satisfaction within a particular residential realm (house, neighborhood, or community/city) while many others have investigated overall residential satisfaction [22] .
Residential satisfaction has been studied as an important criterion for evaluating residential environment quality [26] and has been explored in a number of contexts, including housing [27] , health [28] , finance [29] , and leisure [30] . Analysis of the quality of life in a residential environment ranges from a focus on the individual to friendships, marriage, family, community, and place of residence [31, 32] , as well as different quality dimensions of the environment [33, 34] . Perceived residential characteristics depend on individuals' cognitive understanding of natural and artificial endogenous and exogenous components as well as their perceived value [34] .
Past research on evaluating environment quality from a resident's perception has developed a multidimensional construct with several psychological measures of specific aspects of environmental quality, including perceived environmental quality indices (PEQI) [30] and perceived residential environment quality indices (PREQI) [31, 35] . Four macro aspects form the latter's indices: the spatial, human, functional, and contextual dimensions [31] . In this framework, the spatial dimension refers to architectural and urban planning while the human dimension refers to people and social relationships. The functional dimension refers to services and facilities within a given place, and the contextual dimension reflects the pace of life, environmental health, and pollution as well as upkeep and care.
Environmental Satisfaction
Environmental satisfaction is a specific response toward the natural environment. Prester, Rohrmann, and Schellhammer [36] argued that whether individuals participate in environmental activism is determined by their dissatisfaction with the condition of the environment and expectation of significant improvement of their environment quality. Based on this, Pelletier, Legault, and Tuson [12] developed a bidimensional residential satisfaction index. The first dimension involves the subjective appraisal of a given natural environment, including water quality, noise level, and air pollution, which indicates to what degree the given environment meets the expectations and needs of the residents. Natural environments bring many benefits for residents, such as restoration from negative affections and improvement of wellbeing [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] . Some studies also suggest that perceived natural environment conditions correlate to life/neighborhood satisfaction [48, 49] . Above all, perceived natural environmental quality affects overall residential satisfaction.
The second dimension is the subjective assessment of government policies regarding the environment. Local government policy development related to the environment has a direct impact on resident psychology, reasoning, and further pro-environmental behaviors [50, 51] . Poor government policies regarding the environment lead to negative resident attitude toward the government and further the place [52, 53] . When residents have a positive attitude toward government environment policies, they have greater confidence in the quality of living conditions, which, in turn, enhances their satisfaction toward this place (e.g., [54] ). Thus, satisfaction with government policies plays an important role in overall residential satisfaction. Based on the above analysis, this study hypothesized the following: Hypothesis 1 (H1). One's environmental satisfaction has a positive impact on his/her residential satisfaction with a given place.
Place Attachment
The affective component of residential satisfaction has been studied in terms of affective quality and place attachment [8] . Many studies in different contexts, including attachment theory, recreation studies, tourism management studies, and environmental psychology, apply place attachment to describe the complex relationship between an individual and a given place [55] [56] [57] [58] [59] [60] . Place attachment has been conceptualized in terms of its cognitive, affective, individual, and social dimensions [61, 62] .
The four widely accepted dimensions of place attachment are: (1) Place identity which is the outcome of the self-place identification process, whereby residents perceive and conceptualize themselves through a collective identity from a perspective centered on place [63] ; (2) Place dependence that reflects a functional attachment, emphasizing the importance of the place in terms of how it provides necessary features and resources for basic living activities [15] ; (3) Affective attachment which refers to what degree one is emotionally attached to a place, irrespective of evaluations, preferences, utilities, cognition, or objective judgments [64] ; and (4) Social bonding, that indicates the social relationships in the people-place environment concerning human society as a collection or basic unity of family and friend zones [61, 65] .
Residential satisfaction has been considered an important predictor of place attachment [56, 57, 66] . Although "it is possible to be satisfied with where one lives and to not be particularly attached to place" [67] , the majority of research views the relationship between these two constructs as positive [68] . Since residential satisfaction reflects cognitive evaluations of the residential environment, individuals tend to feel more strongly attached to a place if living in the place is perceived as meeting their needs, expectations, and objectives [69] . Comparative evaluations may also determine people's attachment to a place. For instance, individuals may feel more attached to a place if alternative places are not perceived to be better [70] . There has been much empirical evidence showing that residential satisfaction has a positive impact on place attachment in a variety of different contexts. Using a sample of 497 inhabitants from 20 different neighborhoods in Rome (Italy), Bonaiuto, Aiello, Perugini, Bonnes, and Ercolani [35] showed that residential satisfaction, operationalized in terms of multidimensional perceived residential environment quality (PREQ), has a significantly positive effect on neighborhood attachment. Sam, Bayram, and Bilgel [71] obtained a similar finding in a sample of 466 inhabitants of 25 different neighborhoods in the metropolitan municipality of Bursa (Turkey), so as Beyer, Kamin, and Lang [72] using longitudinal data from a sample of 85 older, community-dwelling German adults. Furthermore, using survey data from a sample of 140 residents of two kibbutzim in Israel, Casakin and Reizer [73] found that individuals' residential satisfaction has a positive effect on place attachment, which then predicts their life satisfaction.
Some researchers have argued that place attachment is an indicator of satisfaction. Kyle, Mowen, and Tarrant [74] investigated the effect of place attachment on the perceived values of tourists and found that it is an important factor in explaining the variance of perceived values. When the function of a place is able to meet tourists' unique requirements, they develop an affective attachment to the place and then feel satisfied. This conclusion is supported by much research [75] [76] [77] .
Both interpretations of the relationship between place satisfaction and place attachment have their theoretical arguments and empirical evidence. However, place satisfaction and place attachment likely intertwine and influence each other constantly in a dynamic fashion. This paper takes a practical point of view and chooses to study place attachment as the outcome construct for its context. Urbanization and migration are long-term processes and therefore require appropriate temporal perspectives in order to better understand residents' psychology, behavior, and associated contributions to sustainability at different scales. Investigating residential satisfaction is important but has only limited implications for local government policy-making and place strategies given the changing situations and circumstances that they face. Place attachment may therefore provide greater understanding of the multiple scales at which place processes occur due to its multi-dimensional nature. Therefore, this study proposed the following hypothesis: Hypothesis 2 (H2). One's residential satisfaction has a positive impact on his/her attachment to a given place.
Extending previous discussion and propositions, a mediating effect of residential satisfaction can be proposed between environmental satisfaction and place attachment, and this bridging effect of residential satisfaction has been shown to be essential in previous studies in environmental psychology. Moser [78] argued that promoting people-environment congruity, a reflection of place attachment in place identity, requires looking beyond the singular effects of environmental features to consider people's overall relationship with their environment from their residential experiences. Other studies, such as [54] , found evidence of trust in government and access to local natural resources interact directly with sense of place. Further, Shin [13] specifically noted that many studies of residential environments utilize satisfaction as an outcome of environmental factors and as a predictor of important constructs like place attachment. The literature overall suggests a partial mediation of residential satisfaction between environmental satisfaction and place attachment. Accordingly, the third hypothesis was proposed as follows:
Hypothesis 3 (H3). Residential satisfaction can perform a mediating role between environmental satisfaction and place attachment.
Previous research has suggested different predictors of quality of life in urban environment, compared to rural regions [79] . Rural residents were further found to be satisfied differently compared to urban residents [80] . The different types of environments and lifestyles of urban and rural residents' may lead to some fundamental variations between these two types of residents in their perception, evaluation, and long-term relationships with the place. Accordingly, the fourth hypothesis was proposed as follows:
Hypothesis 4 (H4). The relationships proposed in previous hypotheses may vary between rural and urban contexts.
Research Methods
Data Collection
A survey was implemented for this study with data collected from several sources. Rural data were collected from two villages in Shandong Province and from three villages in Heilongjiang Province in China from July to August 2014. Both are among the top ten largest agricultural provinces in the country and have a large proportion of rural residents. To collecting this data, we visited the villages involved in previous projects, which were typical and representative in terms of size, population, natural environment, and government policies. We input the telephone number of villagers provided by the local government in the computer and use random number program to select candidates to interview them at their home. A total of 484 valid questionnaires were included in the rural data analysis. For urban data, we adopted an existing dataset through an online survey portal held by WJX.cn, an online survey agent served 90% universities and research institutes in China that provided an urban sample from their sample panel via a random selection process, and then approached the respondents by email to ask them to complete an online questionnaire. The data was collected in April 2015. Participants could come from any cities in China, participation was voluntary, and consent was obtained from all respondents. The survey contains no sensitive content nor questions related to participants' personal information. In total, 1368 online survey entries were recorded and 420 valid questionnaires were obtained, resulting in a valid rate of 30.7%. The demographics of the sample are listed in Table 1 .
In order to test the non-response bias of the online survey, we first compared the survey results to some known population parameters. For example, the rate of male to female respondents was approximately 1:1, which is close to the ratio across the whole country. In addition, the annual income of almost 90% of rural respondents was below 50,000 RMB while the annual income of nearly 90% of urban respondents was above this average level, which is in accordance with the significant economic disparity between rural and urban residents in China [81] . As another method of testing non-response bias, we also compared early-returned questionnaires to late-returned questionnaires using the variables of respondents' age, annual income, and education level. The results showed that late respondents and non-respondents shared similar characteristics and response biases, indicating that non-response bias is not a major problem in our dataset.
Measurement
The measurement of residential satisfaction in this study was adapted from PREQ developed by Sam, Bayram, and Bilgel [71] to better fit with the Chinese context. There are seven dimensions: (a) pollution and lack of green areas (five items were used to measure pollution, and only one item from the original measure was included to measure a lack of green areas as it is not common in rural China); (b) non-punctual transportation (one item was dropped from the five original items because of low factor loading); (c) punctual commercial services (all five original items were included); (d) opportunities (all four original items were included, and two new items were added); (e) adequacy of social and health services (five original items were included, and two items about services for elder peoples were deleted as this is not common in rural China); (f) adequacy of educational services (three original items were included, and one item was deleted because of low factor loading); (g) cultural-recreational services (four original items were included, and two items pertaining to movie theaters and libraries were deleted as they are rare in rural China). The measurement of place attachment was adopted from Kyle, Graefe, and Manning's [61] as well as Chen, Dwyer, and Firth's [56, 57, 62] evaluation-based place attachment dimensionality and scales. As for the scale of environmental satisfaction, Pelletier, Legault, and Tuson's [12] measure is applied for this study. All measurements were widely applied in different cultural contexts with high reliability, validity, and generalizability. For instance, the place attachment measuring was applied in both environmental psychology and tourism studies for instance in Australia, and China [56, 57, 62] . PREQ scales developed by Sam, Bayram, and Bilgel [71] were tested in Nigeria [82] . Pelletier, Legault, and Tuson's [12] measure on environmental satisfaction was also applied in China in several studies [83, 84] . The details of the measure are presented in the Appendix A (Tables A1-A3) .
Multiple-item, five-point Likert scales were adopted for all variables, with the lowest value "1" indicating "strongly disagree" and the highest value "5" indicating "strongly agree". A preliminary English version of the survey instrument, derived from a thorough literature review of constructs and measures, was translated into Chinese and back into English by two separate groups of researchers as a double check. Two stages of pretesting were conducted to determine the effectiveness of the questionnaire. In the first pretest, participants were aware that they were taking a pretest. They were asked to describe their reactions to the flow of the questions, explain whether the instrument was difficult to complete or understand, and even give their interpretation of some specific questions. After that, an undeclared test was carried out, with the survey administered just as we intended to conduct it in the field. The purpose of this was to ensure that respondents had no trouble following the instructions and enable us to examine the frequencies of the items and check whether there were too many non-responses. Finally, the feedback from the pretests was incorporated into a revised version of the survey instrument.
Reliability and Validity
A confirmatory factor analysis was conducted based on the calculation of Cronbach's alpha (α), composite reliability (CR), and average variance extracted (AVE). The results indicated acceptable reliability (see Table 2 ). All items loaded highly on their respective latent constructs (0.539-0.950), all instances of Cronbach's α were higher than 0.79, and all CR scores were higher than 0.86 [85] . Discriminant validity was examined by comparing the square root of AVE for each construct with the correlations between pairs of latent variables [86] . All correlation coefficients were smaller than the AVE square roots, shown in Table 3 , with the exception of one. Specifically, for this exception the correlation between affective attachment and social bonding (0.771) was slightly higher than the AVE square root for social bonding (0.766), suggesting an acceptance level of discriminant validity. Table 3 . Testing discriminant validity. 
Sqrt of AVE
Data Analysis and Results
This study applied a partial least squares (PLS)-based structural equation modeling (SEM) to test the aforementioned research hypotheses. The PLS-based approach was appropriate for this study for two main reasons. First, the PLS technique is robust and does not require data to be normally distributed [85, 87, 88] . Second, the PLS-based approach is superior to covariance-based SEM for complex model testing [89] . The measurement and structural models in this study encompassed a large number of paths with considerable complexity. Specifically, there were 13 latent variables and three second-order constructs on a sample size of 904 (420 from urban areas in China and 484 from rural areas in China). This complex model was suitable for applying a PLS-based SEM approach. Accordingly, this study used the software SmartPLS (version 3.2.3) to perform its analyses. As suggested by Hair et al. [88] , the researchers ran a standard PLS algorithm (1000 iterations and a stop criterion of 10 −7 ) and assessed the significance level of the estimates based on 1000 bootstraps.
Inner-Model Evaluation
For evaluating the structural model, effect sizes were calculated for the endogenous variables [55, 85, 90] . The full structural model was compared to models lacking each respective predicting construct to produce f 2 effect sizes. The value f 2 reflects the changes in the adjusted R 2 in relation to the unexplained variance of an endogenous variable [89] . The effect sizes of 0.02/0.15/0.35 were regarded as weak/moderate/strong [90] .
The results are listed in Table 4 for the endogenous variables of place attachment and the four dimensions of place attachment. Some of the f 2 sizes for different dependent variables were close to zero, such as in residential satisfaction on place identity, suggesting these constructs were not relevant for directly explaining the variance observed. However, the f 2 effect size of environmental satisfaction on place attachment was 0.115 while that of residential satisfaction was 0.304, justifying their inclusion in the structural model testing [87, 91, 92] . Specifically, the effect size of environmental satisfaction on place attachment illustrates a weak but close to moderate effect, and that of residential satisfaction suggests a moderate but almost strong effect. 
Hypotheses Testing
First, the potential impact of the variables of age, education, family size, gender, and income were examined on the targeted constructs. Significance levels were calculated on 1000 bootstrap samples [93] and no or only weak significant impacts were found (coefficients ranged from 0 to 0.2). Age had a negative effect on residential satisfaction (γ = −0.067, p = 0.045) but positive effects on environmental satisfaction (γ = 0.112, p = 0.002) and place attachment (γ = 0.080, p = 0.040). Education had no significant effects. Family size had a negative effect on residential satisfaction (γ = −0.172, p = 0.000) but a positive effect on environmental satisfaction (γ = 0.199, p = 0.000). As for gender, females tended to have higher environmental satisfaction (γ = 0.083, p = 0.006) but lower attachment to place (γ = −0.067, p = 0.011). Income had the opposite effects of age, with a positive impact on residential satisfaction (γ = 0.191, p. = 0.000) and negative effects on environmental satisfaction (γ = −0.206, p = 0.001) and place attachment (γ = −0.074, p = 0.028). Figure 1 summarizes the path coefficients of the relationships in the tested second-order structural model and the R 2 for the endogenous constructs. These relationships remained statistically significant after removing all the endogenous variables, suggesting a robust result of the hypothesized structural model. For the structural model, significance levels were calculated on 1000 bootstrap samples and t-statistics were calculated [94] . These statistics are listed in Table 5 for the second-order model testing. As is shown, environmental satisfaction had a direct effect on place attachment, which was positive and significant (γ = 0.278, p < 0.001). Furthermore, environmental satisfaction had a significant and positive effect on residential satisfaction (γ = 0.427, p < 0.001), which in turn, had a significant and positive effect on place attachment (γ = 0.469, p < 0.001). The above results supported both H1 and H2. In particular, the first-order reflective factors of residential satisfaction, environmental satisfaction, and place attachment were all significant, which also confirmed the reliability of our measures. Research has suggested the use of confidence intervals to investigate mediating effects [89, 95] . Accordingly, an indirect relationship testing was applied in the PLS based on 1000 bootstrap samples, and the results were consistent with the proposition on the mediating effect of perceived residential environment quality: for this indirect relationship, γ = 0.200, p < 0.001, t = 8.976, bias-corrected confidence interval was of (0.158, 0.246). Hence, H3 was supported. Also, from a post-hoc analysis removing residential satisfaction, the f 2 effect size reflecting the changes in R 2 (illustrated in Table 4 ) is 0.304, indicating a moderate (close to strong) effect of residential satisfaction in the structural model. This result again confirms that residential satisfaction plays a mediating effect between environmental satisfaction and place attachment [87, 92] .
Post hoc Multi-Group Analysis
The study population was divided into two groups by the location of data collection: rural areas and urban areas. A three-step procedure analyzing measurement invariance of composite models (MICOM) was applied to test: (1) configural invariance, (2) compositional invariance, and (3) the equality of composite mean values and variances [96, 97] . From this analysis, no composite has a correlation in urban and rural group that is significantly lower than one, suggesting compositional invariance being established. Furthermore, all the permutation-based confidence intervals of differences in mean values and logarithms of variances between the construct scores of the two groups include the obtained differences, suggesting equal composite mean values and variances. Via this three-step permutation procedure, sufficient evidence was provided that the observed scale indicators/items under study measured the same theoretical constructs across the two groups of the sample [96] .
To test whether the structural model differed in each group, this study conducted a multi-group analysis to calculate 95% bias-corrected bootstrap intervals in order to compare rural to urban sub-samples [98, 99] . The calculation is based on a 1000 bootstrap run. There is no significant difference between the overall model and the rural and urban models (see Table 6 ). As for the differences between urban and rural samples, a number of significant differences were found. First, the relationship from environmental satisfaction to residential satisfaction was significantly stronger for the rural sample, and that from residential satisfaction to place attachment was significantly stronger for the urban sample. Second, residential satisfaction was more significantly reflected in education, health, lifestyle, and recreation in the urban sample while more in nature in the rural sample. Environmental satisfaction, on the other hand, was more significantly reflected in the environment policy satisfaction in the urban sample.
A further first-order group analysis was conducted to compare rural to urban sub-samples, and several significantly different direct and indirect relationships were found as follows. (1) The effects of environment quality satisfaction on different aspects of residential satisfaction were generally positive in the rural sample, resulting in a significant difference in these relationships. (2) Transportation had a significant negative impact on place identity in the rural sample, but this relationship was not significant in the urban sample. (3) Education more significantly impacted affective attachment and place dependence in rural areas than in urban areas. (4) Environment policy satisfaction had more significant indirect impacts on dimensions of place attachment in urban areas. (5) Environment quality satisfaction had significant indirect effects on dimensions of place attachment in rural areas, while no significant indirect relationships were found in the urban areas. 
Discussion, Conclusions and Implications
This study has proposed a theoretical framework to capture the relationships between environment satisfaction, residential satisfaction, and place attachment from the perspective of the resident. A second-order structural model was constructed and tested using a sample of both rural and urban residents in China. It was found that environmental satisfaction has an indirect positive effect on place attachment, via the mediating effect of residential satisfaction.
In addition, when separating the rural and urban samples, significant differences in the relationship of "environmental satisfaction-residential satisfaction-place attachment" were observed, indicating a systemic difference in the psychology of rural and urban populations. While environmental satisfaction had a significant impact on residential satisfaction in both urban and rural areas in China, the impact was more significant in rural areas than in cities. This suggests that satisfaction with their environmental conditions plays an important role for residents of rural areas of China. In addition, the impact of residential satisfaction on place attachment was more significant in urban areas. Currently, China is experiencing an accelerating rate of urbanization as result of migration to urban regions [100, 101] . This may well be the key reason why place satisfaction affects urban residents' attachment to a given place to a greater extent than it does rural residents': it is easier for urban residents to migrate between urban regions; thus, their attachment to their resident place is more dependent on their level of satisfaction with it.
Simply put, urban residents' attachment to a given place was more influenced by residential satisfaction than by environment satisfaction, while rural residents' environment satisfaction affected their attachment to the place through both direct and indirect effects, with residential satisfaction as the mediator. This is consistent with the reality that other aspects of the residential environment play roles that are more important in urban residents' attitude toward a place. The implications are substantial yet different for urban and rural government authorities. Local governments in rural areas of China should focus on the improving environmental qualities to strengthen residents' attachment to the place. For example, they can put more efforts into facilitating transportation connectivity and access, enhancing the level of social services and generating employment opportunities. In urban areas of China, on the other hand, governments need to explicitly enhance residents' satisfaction for a given place as well as improve overall environmental quality. For example, they can invest more in increasing greenspace, improving public transport and reducing pollution levels. In summary, both urban and rural government will need to improve amenity values however the nature of such amenities will potentially differ according to local circumstances and population profiles [102] . Nevertheless, a range of actions to strengthen place attachment will likely be required to make locations "sticky", attract, and retain populations.
In examining the effects of environmental satisfaction in the first-order structural model, we found that satisfaction with environmental conditions had impacts on both place identity and affective attachment, while satisfaction with government environmental policies had an impact on place dependence alone. This is consistent with Moser's [78] proposition on residential satisfaction's mediating effect on person-environment congruity and suggests the importance of environmental conditions on the cognitive and affective aspects of residents' relationship with a place. The implication is that the actual environmental conditions form the residents' subjective and emotional connection to the place, and any modifications to these conditions may affect residents' attachment to place. However, in the urban context, the actual environmental conditions had a very limited influence on residents' attachment to the place.
Pollution and a lack of green areas were found to significantly influence residents' satisfaction toward their place in both urban and rural areas of China, indicating a high level of awareness of the importance of the environment. This is consistent with the findings of past studies examining the effect of perceived residential environment quality on attachment [9, 35] . This concern among Chinese citizens calls for future research on understanding the role of the resident in environmental and sustainable urbanization, as well as exploring new techniques for reducing pollution and new approaches for evaluation [6, 103] .
Interestingly, improvements in the transportation system have led to a decrease in place identity, especially in rural areas of China. It is reasonable that convenient transportation that connects different regions can reduce rural residents' dependence on their local rural areas, as they are not necessarily bound to one place [104] . In fact, the development of transportation in the country (such as China's high-speed railway) has been an important driver for urbanization in and of itself. This study further finds that adequacy of educational services is not a key factor affecting residents' satisfaction toward a given place but is an important indicator of their attachment to the place in rural areas of China.
Limitations
Educational issues in China are relatively complex and require examination beyond the scope of this study. Improving educational services in the study regions may help local governments retain residents by strengthening their attachment to their respective regions. This said, education was not found to have a significant impact on any construct included in this study in terms of the overall sample, but the huge variance between rural and urban samples might be another reason leading to the systematic differences between rural and urban models. Therefore, this remains a limitation of this study and suggests the need for future research. This limitation also applies to the huge variance in age in the urban and rural samples of this study.
Another limitation of this study is that length of residence (often considered an important variable in environmental studies) is not emphasized here. Therefore, issues regarding length of residence require further examination especially in areas that have experienced large-scale in-migration.
This paper provides empirical evidence from a specific context (urban and rural China). It would be promising for future research to examine more individual physical and social factors, such as years of residence, collective efficacy, and criminal history, which have been shown to play a role in place attachment [105] . Studying the dynamics of residents' psychology and behavior related to the environment can potentially provide a unique perspective for exploring and discussing urban planning issues.
Finally, although we attempted to obtain a valid sample for this study, there were still some limitations in the sampling process, and improvements are required in future studies. For the rural sample, we choose only two typical provinces and several villages there. Future studies should select more areas and try to confirm the results in a larger sample. For the urban sample, as we collected data with an online survey agent, the response rate was quite low, potentially causing sampling bias issues. Although the non-response tests showed that this was not a problem, future studies should aim to increase the response rate, for example, by applying a more appropriate survey technique to prevent non-response. Table A3 . Place Attachment (PA).
